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([previously presented) A metliod for fabricating micro-electro-mechamcal system 
OVfEMSf) capacitive resonators, the method comprising! 

] oiming trenches in a semiconductor-on-insulator substrate; 
( onformally coating sidewalls of the trenches with an oxide; 

filling the coated trenches with polysilicon, wherein electrodes are 
derived jjrom the polysilicon; 

bntning release openings and removing the polysilicon and at least a portion of the 
sejtnicoilductor-on-silicon substrate; and 

removing the conformally coated oxide and an oxide of the 
sei|iiconfiuctor-on-insulator substrate, wherein a capacitive gap is formed, wherein a 
res|)nati2jLg element of one of the capacitive resonators is released. 

1 ^. deviously presented) The method of claim 1 8, further including: 

growing and patterning an insulator oxide, wherein the insulator oxide provides 
is^)latic4i between the semiconductor-on-insulator substrate and wire-bonding pads; 

depositing and patterning nitride, wherein the nitride provides protection for the 
ii]^lat<}r oxide disposed on the pads; 

growing and removing a surface treatcaent oxide, wherein the surface treatment oxide 
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enalbles tbe reduction of the roughness of sidewalls of the resonating element; 

d ^positing polysilicon to form the wirebonding pads for drive and sense electrodes; 
ilietallizing the pads; and 

^herein removing the polysilicon includes patterning the polysilicon inside the 
treAiches 
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dpuirently amended) The method of claim 18, wherein the forming release openings 
s anisotropically etching to an oxide layer of the semiconductor-on-insulator 
, such that the imdercut of the resonating element is facilitated. 
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(Original) The method of claim 18, wherein the filling includes one of filling the 
with doped LPCVD polysilicon such that the electrodes are formed vertically and 
iositij[ag and patterning doped LPCVD polysilicon. 



Original) The method of claim 18, wherein the forming trenches includes one of 
reactive ion etching and regular reactive ion etching to an oxide layer of the 
seinicoi ductor-on-insulator substrate. 

23ii (Original) The method of claim 18, wherein the conformally coating includes 
debositlhg a LPCVD high-temperature oxide of ajjproximately less than 100 nanometers. 



(Original) The method of claim 18, wherein the conformally coating is scalable to 
to a desired thickness of a lateral gap spacing for the capacitive resonator. 
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( Original) The method of claim 18, wherein the removing comprises an anisotropic 
plafana qplii^ig such that at least a portion of the oxide remains on sidewalls of the resonating 
ele] oent, 

26. HOriginal) The method of claim 18, wherein the releasing comprises exposing the 
sei^iiconlfluctor-on-insulator substrate to a solution comprising HF:H20 to release the 
resjbnatii|g element from a handle layer and the electrodes. 

27] [Original) The method of claim 18, wherein the forming trenches includes etching 
hidtai-asdbct ratio trenches. 



28 



bei ween 



361 
to 

tM plurjllity 



form 



THOMAS, KAYDEN 



PAGE 



Send No.: 10/632,176 
Art Unit: 2811 



Original) The method of claim 18, wherein the removing includes forming a gap 
the resonating element and the polysilicon in a self-aligned manner. 



35. (Canceled) 



(P: 



reviously presented) The method of claim 1 8, wherein the removing is performed 
a plurality of capacitive gaps and release a plurality of resonating elements, each of 
of resonating elements electrically isolated from each other. 
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(ijfreviously presented) A method for fabricating micro-electro-mechanical systemi 

capacitive resonators, the itjethod comprising: 
filrmmg trenches in a semiconductoT-on-insulator substrate; 
cjpnfotmally coating the sidewalk of the trenches with an oxide; 

filling the coated trenches with polysilicon, wherein electrodes are 
the polysilicon; 

firming release openings and removing the polysilicon and at least a portion of the 
ser|iicon||iuctor-on-siUcon substrate without isotropic etching of the polysilicon or 
ser|)icon||luctor portion of the semiconductor-on-silicon substrate; and 

removing the conformally coated oxide and an oxide of the 
iictor-on-insulator substrate, wherein a capacitive gap is formed, wherein a 
5 element of one of the capacitive resonators is released. 
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38l ( Previously presented) The method of claim 37, further including: 

growing and patterning an insulator oxide, wherein the insulator oxide provides 
isoiJatioTll between the semiconductor-on-insulator substrate and wire-bonding pads; 

<|epo5itin.g and patterning nitride, wherein the nitride provides protection for the 
in^ulatol oxide disposed on the pads; 

^wing and removing a surface treatment oxide, wherein the surface treatment oxide 
enflibles he reduction of the roughness of sidewalls of the resonating element; 

epositing polysilicon to form the wirebonding pads for drive and sense electrodes; 
dietallizing the pads; and 

wherein removing the polysilicon includes patterning the polysilicon inside the 

Lches 
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(furrently amended) The method of claim 37, wherein the fonning release openings 
coifpnsqp anisotropically etching to an oxide layer of the sexmconductor-on -insulator 
subj^tratel such that the undercut of the resonating element is facilitated, 

40. (|reviously presented) The method of claim 37, wherein the filhng includes one of 
fillfng tlfe trenches with doped LPCVD polysilicon such that the electrodes are formed 
vertically and depositing and patterning doped LPCVD polysilicon. 

41. (previously presented) The method of claim 37, wherein the forming trenches 
inc||udes| one of deep reactive ion etching and regular reactive ion etching to an oxide layer of 
the| semiiponductor-on-msulator substrate. 
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previously pres^tcd) The method of claim 37, wherein the conformally coating 
depositing a LPCVD high-temperature oxide of approximately less than 100 



Previously presented) The method of claim 37^ wherein the conformally coating is 
to coixespond to a desired thickness of a lateral gap spacing for the capacitive 



5*reviously presented) The method of claim 37, wherein the removing comprises an 
anJsotro >ic plasma etching such that at least a portion of the oxide remains on sidewalls of the 
resbnati ig element. 
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Previously presented) The method of claim 37, wherein the forming trenches 
udes btching high-aspect ratio trenches. 
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IPreviously presented) The method of claim 37, wherein the releasing comprises 
the semiconductor-on-insulator substrate to a solution comprising HF:H20 to 
resonating element from a handle layer and the electrodes. 
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47. previously presented) The method of claim 37, further including conformally 
coajjting |urfaccs of the semiconductor-on-insulator substrate with the oxide associated with 
coiJIfonnKil coating. 

48. (IPreviously presented) A method for fabricating nucro-electro-mechanical system 
(MpMSjl capacitive resonators having sharply defined boundaries, the method consisting of; 

growing or depositing an oxide layer on a semiconductor-on-insulator substrate and 
pat|emii]|g the oxide to the shape of the resonators; 

fjbrming trenches in the semiconductor-on-insulator substrate by using the oxide layer 



c|pnfonnally coating sidewalls of the trenches with an oxide; 

filling the coated trenches with polysilicon, wherein electrodes are 
deril^ed fidom the polysilicon; 

fibrming release openings and removing the polysilicon and at least a portion of the 
settdcoD luctor-on-sihcon substrate without isotropic etching of the polysilicon or 
serfiiconPuctor portion of the semiconductor-on-silicon substrate; and 

forming a resonating element having shaiply defined boundaries of one 
of tjjie capacitive resonators by removing the confoimally coated oxide and an oxide of the 
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5emi|[:Qadi!^ctor-on-msulator substrate, wherein a capacitive gap is formed, wherein the 
resoAatind element is released. 



49. 



(]|teviously presented) A method for fabricating micro-electro-mechanical system 
capacitive resonators having a height-to-width ratio of less than one, the method 
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(MJMS) 
conjiprisijig; 

f( rming trenches in a semiconductor-on-insulator substrate; 
c|>nformally coatiixg sidewalls of the trenches with an oxide; 

filUng the coated trenches with polysilicon, wherein electrodes are 
derived fijbm the polysilicon; 

fjxming release openings and removing the polysilicon and at least a portion of the 
sei^mconluctor-on-silicon substrate without isotropic etching of the polysilicon or 
seioliconl^uctor portion of the semiconductor-on-silicon substrate; and 

forming a resonating element having a height-to-width ratio of less 
than! one jpf the capacitive resonators by removing the conformally coated oxide and an oxide 
of tt^e seij[iiconductor-on-insulator substrate, wherein a capacitive gap is formed, wherein the 
reso{jaatta| element is released. 

50. 1 ( Previously presaited) The method of claim 49, further including: 

growing and patterning an insulator oxide, wherein the insulator oxide pro\ddes 
isolation between the semiconductor-on-insulalor substrate and wire-bonding pads; 

djeposjting and patterning nitride, wherein the nitride provides protection for the 
insj[ilato]| oxide disposed on the pads; 

^wing and removing a surface treatment oxide, wherein the surface treatment oxide 
envies ^e reduction of the roughness of sidewalls of the resonating element; 
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d spositing polysilicon to form the wirebondmg pads for drive and sen$e electrodes; 
n etallizing the pads; and 

V herein removing the polysilicon includes pattemiag the polysilicon inside the 
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51. 



( j*reviously presented) The method of claim 49, wherein the forming release openings 
coijpipnsijfs anisotropically etching to an oxide layer of the semiconductor-on -in&ulator 
sulistratdL such that the imdercut of the resonating element is facilitated. 
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reviously presented) The method of claim 49, wherein the filling includes one of 
filing tfie trenches with doped LPCVD polysilicon such that the electrodes are formed 
r and depositing and patterning doped LPCVD polysilicon. 
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53| ( Previously presented) The method of claim 49, wherein the foiming trenches 
incfludes one of deep reactive ion etching and regular reactive ion etching to an oxide layer of 
thdt semi :onductor-on-tnsulator substrate. 

54 (Previously presented) The method of claim 49, wherein the conformaJly coating 
indudedl depositing a UPCVD high-temperature oxide of approximately less than 100 
nattomeiers. 



J^reviously presented) The method of claim 49, wherein the conformally coating is 
to correspond to a desired thickness of a lateral gap spacing for the capacitive 
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56. d^reviously presented) The method of claim 49, wherein the removing comprises an 
anifotroific plasma etching such that at least a portion of the oxide remains on sidewall$ of the 
res^natirig element. 

57. 1 IPreviously presented) The method of claim 49, wherein the releasing comprises 
exifosind the semiconductor-on-insulator substrate to a solution comprising HF:H20 to 
release tie resonating element from a handle layer and the electrodes. 

58 J (Previously presented) the method of claim 49, further comprising conformally 
costing ljurfaces of the semiconductor-on-insulator substrate with the oxide associated with 
colLfomoljal coating. 



(Previously presented) The method of claim 18, further including conformally 
surfaces of the semiconductor-on-insulator substrate with the oxide associated with 
co|[ifont|al coating. 
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